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OSCILLATION GENERATING DEVICE 



The invention relates to an oscillation generating device for use in a soil compacter 
such as, e.g., a vibratory plate or a roller, with an oscillation generating device, a first 
unbalance shaft pair, and a tipping moment compensation device. 

Traditional soil compacters, e.g., reversible vibration plates and vibration rollers, are 
equipped with a contrarotating unbalance shaft pair for generating directed oscillations. The 
unbalances of the two shafts rotate synchronously but with the opposite directions of rotation. 
A desired, directed direction of oscillation can be adjusted by phase shifting, and a directed 
forward or reverse movement of the soil compacter can be produced. 

However, a periodically changing tipping moment is produced as a function of the 
phase position of the unbalances. This tipping moment occurs because the individual 
unbalances have different axes of rotation. As a consequence, the resulting centrifugal force 
of two unbalance shafts always is applied at another point during the course of a rotation. The 
direction of the resulting force does remain the same, but the effective lever arm and the 
magnitude of the force change. This tipping moment is undesirable because it has a 
disadvantageous effect on the behavior of the movement of the soil compacter. 

DE 297 23 617 Ul teaches a vibration plate comprising a tipping moment 
compensating device for suppressing such a tipping moment. It comprises a central unbalance 
shaft between a pair of unbalance shafts. The unbalance mass of the central unbalance shaft is 
as great as the entire unbalance mass of the pair of unbalanced shafts. The central unbalance 
shaft rotates counter to the unbalance shaft pair rotating in the same direction, and the speed 
of all unbalance shafts is synchronous. As a result of this arrangement no undesired tipping 
moment occurs. 

The present invention has the problem of improving a soil compacter of the initially 
mentioned type, and of creating a simple and economical alternative to the previously known 
tipping moment compensation device for use in a soil compacter. 



This problem is solved in that a second unbalance shaft pair is arranged as a tipping 
moment compensation device adjacent to the first unbalance shaft pair. The first and the 
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second unbalance shaft pairs rotate in opposite directions, and diagonally opposite unbalance 
shafts rotate in the same direction. 

The invention has the advantage that undesired force components and torques cancel 
each other out so that no tipping moments occur. 

Another advantage of the invention is the fact that the oscillation generator is 
constructed in a simple and symmetrical manner of similar components, so that economic 
advantages are achieved. Since the entire unbalance mass is distributed on four shafts, the 
entire unbalance mass can be increased, or the unbalance shafts can be given smaller 
dimensions. 

The unbalance shafts do not have to lie adjacent to each other aligned in pairs, but 
rather the unbalance shafts of the one unbalance shaft pair can be offset with crosswise 
symmetry axially parallel to the unbalance shafts of the other unbal ance shaft pair. The term 
"crosswise symmetry" denotes an arrangement here in which the diagonally opposite 
unbalance shafts are arranged in pairs symmetrically with respect to the point of intersection 
of their connecting lines. 

The axially parallel offset can take place within the same plane or out of the plane. 
For example, a rear left unbalance shaft could be offset upward by a certain amount. The 
front right unbalance shaft would then have to be offset downward by the same amount in 
order to establish the required symmetry. It can also be advantageous in this instance for the 
spacings of the diagonally opposite unbalance shafts to be different. 

There is the possibility in the device of the invention of producing a steering 
movement by changing the phase relation of an unbalance shaft. 

The diagonal unbalance shafts can basically be driven separately. The diagonal 
unbalance shafts are preferably coupled in such a manner that they rotate in unison, e.g., via a 
transmission. This has the advantage that the diagonal unbalance shafts always retain the 
same direction of rotation and the same speed of rotation, which always guarantees 
functionality as well as the compensation of tipping moments. The synchronization is even 
further simplified by virtue of the fact that all unbalance shafts are coupled such that they 
rotate in unison. 
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In an advantageous embodiment, the transmission comprises two connected crown 
gears, and spur gears on the unbalance shafts engaging with them. This has the advantage that 
a transmission which guarantees the function of the device is created from relatively few 
simple and known components. 

The transmission is preferably connected to a single drive in an operative connection. 
This has the advantage that the functions of the same direction of rotation and of equal speeds 
of the unbalance shafts can be retained, and that additional drives are not required. 

Operation is simplified in that each unbalance shaft pair comprises an unbalance shaft 
with variable phase position. Furthermore, a synchronizing device for synchronous 
adjustment of the phase position is preferably present. It can either be designed for a common 
phase position in the same direction for both unbalance shaft pairs, or for an independent 
phase adjusting. An especially preferred further development is for the synchronizing device 
to comprise a hydraulically operated flow divider. 

The invention is explained further in the following using embodiments shown in the 
drawings. 

Figure 1 is a schematic oblique view of an oscillation generating device with a 
central, double crown gear transmission. 

Figure 2 is a schematic view of the individual phase positions of the unbalances of the 
oscillation generating device. 

Figure 3 shows a schematic side view of a second embodiment of an oscillation 
generating device. 

Figure 4 schematically shows a top view of a third embodiment of an oscillation 
generating device. 

Figure 1 shows in detail a first soil compacter oscillation generating device driven by 
drive 1, wherein, parallel to, and laterally offset in the axial direction from, a first unbalance 
shaft pair 2 is arranged a second, similar unbalance shaft pair 3 as a tipping moment 
compensation device. 
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Each unbalance pair 2, 3 comprises two tandem and axially parallel unbalance shafts 
4, 5 and 4', 5' that rotate in opposite directions with the same unbalance masses 9, 10. 
Unbalance masses 9, 10 of an unbalance shaft pair 2, 3 are offset at an angle in order to 
produce phase-shifted centrifugal forces. Unbalance shaft pairs 2,3 are located adjacent to 
each other in such a manner that their unbalance shafts are aligned in pairs. Furthermore, 
unbalance shafts with the same direction of rotation are located diagonally opposite each 
other. Unbalance shafts 4, 4' rotating in the same direction on the one hand and unbalance 
shafts 5, 5' rotating in opposite directions on the other hand have the same phase position 
when traveling straight ahead. The phase positions can be differently adjusted for a steering 
movement. 

Thus, this provides an arrangement in which diagonally arranged unbalance shafts are 
axially offset in a uniformly opposing manner relative to an imaginary center axis running 
parallel to the axes of the unbalance shafts. 

Unbalance shafts 4, 4', 5, 5' are coupled to each other by a positive force transfer 
means such that they rotate in unison, so that the directions of rotation and phase associations 
are assured. In the present example, the force transfer means is designed as a double crown 
gear transmission 25. Its crown gears 6, rotationally solidly connected, such that each mesh 
on either side with a spur gear 7 and a contrarotating spur gear 8. Spur gears 7, 8 are 
rotationally solidly connected to unbalance shafts 4, 4' and 5,5'. Drive 1 acts via unbalance 
shaft 4 on the crown gear transmission. Unbalance shafts [sic; masses] 9, 10 are held by 
support elements 12, e.g., roller bearings. 

The diagonally opposite unbalances of unbalance shafts 5,5' can be changed in their 
phase position, by themselves or jointly, relative to the other unbalances in that the unbalance 
masses 10 concerned are angularly offset on their unbalance shafts 5, 5'. For this purpose, 
two hydraulically actuated rotating devices 11 are used that are arranged on the front ends of 
unbalance shafts 5, 5'. 

If the two diagonally opposite unbalance shafts [sic; masses] 10 are simultaneously 
adjusted in their phase position, the direction of the resulting centrifugal force changes. The 
direction of oscillation also changes, and the soil compacter moves forward or backward. If 
only one of the two shafts 10 is changed in its phase position a steering motion is created. 
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Figure 2 shows the method of operation of the oscillation generating device in a 
three-dimensional schematic view. To this end, Figure 2 shows eight phase positions a) to h) 
of the unbalances during the course of a complete shaft revolution. Filled-in black points 
represent the particular angular positions of unbalance masses 9, 10. Unbalance masses 9 
rotate clockwise, the direction of rotation being indicated by curved arrow 13, and unbalance 
masses 10 rotate counterclockwise, the direction of rotation being indicated by arrow 14. In 
addition, unbalance masses 9, 10 of an unbalance shaft pair 2, 3 are phase-shifted by 90°. 
Diagonally opposite unbalance masses have the same phase. 

In the figure, the centrifugal forces of each unbalance shaft pair are combined into one 
resulting centrifugal force and indicated as solid black arrow 15, 16. Arrows 15, 16 are 
entered at the point of application of the resulting centrifugal force and point in the direction 
in which the resulting centrifugal force acts. In addition, the length of the arrow represents 
the magnitude of the force. Arrow 15 designates the resulting centrifugal force 15 of the one 
unbalance shaft pair 2, and arrow 16 the resulting centrifugal force 16 of the other unbalance 
pair 3. 

The initial position according to Figure 2a) shows the start of the rotational 
movement. On rear longitudinal axis 18 unbalance 9 rotates clockwise around transverse axis 
19. Unbalance 10 rotates counterclockwise around transverse axis 20. The resulting 
centrifugal force 15 of the rear unbalance shaft pair 2 acts at the intersection of longitudinal 
connecting axes 18, 19 and acts obliquely downward in the x-z direction, that is, in the 
direction of the foundation soil. The resulting centrifugal force 16 of unbalances 9, 10 of the 
second unbalance shaft pair 3 on front longitudinal axis 17 is likewise directed. The resulting 
centrifugal force 16 acts at the intersection of longitudinal connecting axes 17, 20. Since the 
two resulting centrifugal forces 15, 16 are equally great and directed in parallel, no tipping 
moment occurs. 

Figure 2b) shows a second phase of the rotary movement in which the unbalance 
masses are offset by 45° in the direction of rotation. The centrifugal forces in each unbalance 
shaft pair 2,3 are precisely opposite. Two equally large torques 23, 24 are produced around an 
imaginary horizontal central axis 22. However, they cancel each other out since they are 
oppositely directed on account of the opposite directions of rotations of unbalance shaft pairs 



Docket No. 87215.2181 
Customer No. 30734 



PATENT 



2,3- As a result, no tipping moment parallel to the axes of rotation of the unbalances therefore 
occurs. 

In Figure 2c) the unbalances are offset by another 45° in the direction of rotation. 
Equally directed resulting centrifugal forces 15, 16 of the same magnitude occur on the two 
unbalance shaft pairs 2, 3. They are diagonally offset in their points of application in 
comparison to the first phase shown in Figure 2a). The direction in which the two resulting 
centrifugal forces act runs obliquely upward. 

As the rotation of unbalances 9, 10 progresses and as the phase correspondence of the 
unbalances increases, the points of application of the resulting centrifugal forces 15, 16 
migrate onto central axis 22, as Figure 2d shows. Since they are large and equally directed the 
same way, no tipping moment occurs. 

The conditions described above are repeated in a logical manner with exchanged 
directions and points of application of the centrifugal forces in the further phases illustrated in 
Figures 2e) to 2h). However, the same result obtains, namely that in no instance does a 
tipping moment parallel to the axes of rotation of the unbalances occur. 

In the second and third embodiments shown in Figures 3, 4, unbalance shafts 4, 5 of 
the one unbalance shaft pair 2 are offset in an axially parallel manner with crossed symmetry 
relative to unbalance shafts 4', 5' of the other unbalance shaft pair 3. The crossed symmetry 
results in the fact that the diagonally opposite unbalance shafts 4, 4'; 5, 5' are arranged 
symmetrically in pairs relative to intersection point 30 of their connecting lines 31, 32. 

Figure 3 illustrates an arrangement of diagonally opposite unbalance shafts 5, 5', 
spatially offset upward and downward, respectively, in an axially parallel manner relative to 
diagonally opposite coplanar unbalance shafts 4, 4\ The upward offset Vo and the downward 
offset Vu are identical. 

In the fourth embodiment according to Figure 4, all unbalance shafts are located in 
one plane and the spacings of diagonally opposite unbalance shafts 5, 5' and 4, 4' are 
different. 



